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Schematic diagram of DMA

Zpc= 2πLV
Qcln(R1/R2)

peCcDp= 3πηΖp

Zpc= electrical mobility
Qc= flow rate of sheath gas
Dp= particle diameter
p= number of elementary charge units
e= elementary unit of charge (1.6x10-19 C)
Cc= Cunningham correction factor
h= gas viscosity

DMA can be used to 
produce aerosols of 
known size concentration 
and composition. 

Charged particles are  
electrically classified by 
differences in their 
electrical mobility.
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Schematic diagram of Faraday Cup Electrometer (FCE)

For particles in the 1~20nm,
Number of elementary 
charge units is assumed 
equal to 1

Particle number concentration 
can be calculated by the 
following equation:

N=I/qee

N=particle number concentration     
[#/cc]

I=electrometer current [A]
qe=aerosol flow rate [cc/s]
e=1.6x10-19 [C]

detection limits is 10-16 A



1) Size Distribution of Charged Nanoparticles measured 
by nano-DMA during synthesis of ZnO Nanowires

Number density increases with increasing temperature.
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Particle Size Distribution of ZnO without Au-Si Substrate 
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O2=10 ccm O2=90 ccm

Effect of oxygen concentration on mophology

O2=0 ccm O2=2 ccm

ZnO:C=2:2, T=1000oC

TEM Images of ZnO
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Zn

Fe, PdSi

Diamond on Si Soot on Fe CNTs on Pd

Growth mechanisms of diamond, soot and CNTs
are related to each other.



2%CH4-98%H2, 20 torr, 8 mm, 2 h

Growth of Carbon Nanotubes
in the Diamond CVD Process

Possibility of Charged Nanoparticle Generation 
during Synthesis of Carbon Nanotubes

Higher CH4 concentration in CNT process
→ higher Supersaturation
→ higher chance of gas phase nucleation 

Generation of charged nanoparticles
is experimentally confirmed 
in the diamond CVD process. 
→ 1 ~ 5% CH4,  95 ~ 99% H2

Much high concentration of CH4 is used in CNT process.
→ 20% CH4, 80% H2 + Catalyst




